Abstract-The document illustrates the methods and algorithms for calculation of overvoltage at the power transformer excerpts during the activation of inductive consumer to secondary transformer. Characteristic stages are activation of the primary phase and followed by two other phases. The new specific condition occurs during the activation of each phase which is presented by alternative electric circuit and simplified equivalent scheme that is used to calculate the values and evaluate overvoltage. For selected parameters of the transformer and inductive loads, the simulation is performed with chosen MATLAB software package.
I. INTRODACTION
The simulation of electromagnetic transients is shown in the power transformer based on the theoretical model with complete analysis of the state of the transformer [1] . When switching the reactive consumers in the secondary circuit of a three-phase transformer, more complex problems occur because the process depends on the type of transformer coupling and the possible appearance of unbalance and harmonics in distribution networks [2] . Possible methods for examine this problem are: analytical methods, numerical programming, supporting access, the algorithms based on artificial intelligence, algorithm graphical testing [8] , partially resulting algorithms and tables explored algorithms.... This paper presents simple equivalent circuits for analyzing phenomena on the three-wire power transformer while switching the three-phase reactor with a given value of the linear inductance parameter. All the influential parameters are taken into account while less influential parameters are ignored. Using this method, the excitation voltage on the transformer's secondary where reactor is switched on with earthed neutral point can be evaluated.
Mathematical model of power transformer is completely derived from the literature [1] , and is based on the model derived in the software package MATLAB and Simulink [7] . The simulation's goal of the set theoretical models is to obtain relevant information about the behavior of the power transformer in the transition processes.
The remainder of this paper is organized as follows: Section II gives an analytical model of the overvoltage phenomenon, asymmetry and harmonics while switching passive linear parameters such as inductance of the reactor. The active resistance in the electrical circuit absorbs the oscillations but it doesn't influence on their character and this parameter is negligibly small because of simplified calculation.
Section III describes dynamic changes in power transformer (Yd11). The MATLAB Simulink has analysed the significant overvoltage on secondary extracts because of unsynchronised inclusion of phases (a, b, c) during the inclusion of the three-phase grounded reactor to the secondary transformer.
Simulation (Section IV) -The simulation model analyses the characteristic involvement of the state of the first stage (a), then the inclusion of the other two phases (b and c).The specific state occurs during the inclusion of each phase that is used for calculation of values and overvoltage valuation.
The phenomenon of overvoltage was successfully analysed by using the simulation. While measuring the overvoltage at the contact switches using the described method, the evaluation of their values is presented as well as their time course. The diagram presents commutation at each time point. Conclusion and future work are presented in the final section.
II. ANALYTICAL METHOD
The analytical methods are used, for the duration of the overvoltage survey and the emergence of asymmetry and harmonics while inclusion of linear passive parameters, such as inductance of the reactor.
An active resistance in electric circuit muffles the oscillation but doesn't affect their character which justifies the presumption that, for the simplicity of the calculation, there is no parameter of active resistance, as It is known [3] [4] that the parallel electric fields in which the inductance and a second capacitance greater contribution to the oscillation gives the branch where it accumulates more energy. That is why calculation and evaluation the transition process that occurs when switching inductive loads on the transformer [1, 8] it is possible to omit the mutual inductance of the transformer, which is much larger than the inductance of the reactor. For the same reason it is omitted capacitance of the primary windings of the transformer compared to the capacitance of strong source [1, 6, 15] .
Under such assumptions, the formed scheme of Figure  1 in that it applies: (1) is approximated with sufficient accuracy by:
In relation are (2):
C corresponding to the stationary condition 
its own angular frequency circuit in the figure, after the closing of the contact K.
On the basis of the relation (2) 
This logical thinking can be applied to three-pole power up, but we need to know that, when you power up, and assuming the equally spaced contacts in other two phases, turn on of all three phases cannot simultaneously occur.
III. SWITCHING THREE-PHASE GROUNDED REACTOR ON THE SECUNDARY TRANSFORMER
The switching of three-phase grounded reactor to the secondary transformer Yd11 is considered in figure 2 , a scheme can be simplified , and it gets simpler circuit in figure 3 , in which 1 L the leakage inductance of the transformer is increased for the inductance value of power cable and directed to a secondary side.
Phase voltages are symmetric at the secondary connections (state I, figure 3.).
At switching reactor with a defined linear inductance parameter with earthed neutral point of the transformer secondary , due to unsynchronized inclusion phase (a, b, c) result significant overvoltage on secondary [11] [12] [13] [14] [15] . Factors that characterize overvoltage reaches the value k = 2.61.
During the approximation of contacts, through the electrical arc, the connection between the contact with the highest potential difference has been established first [7] [14] .This is normal to happen in the phase whose voltage passes through a maximum value at a time when the distance between the contacts has such value where amplitude of the phase voltage makes it conductive. 
Where the circular frequency is dominant and correspond to the circuit condition State I, Fig. 4 , when the pole is involved (c). State I, Fig. 3 has two circular frequencies that can be easily determined if the pattern of this condition is transformed into an equivalent scheme in Fig. 4 . 
Harmonic with frequency 2  is dominant in power overload process. The breaker block implements a circuit breaker where the opening and closing times can be controlled either from an external Simulink signal (external control mode), or from an internal control timer (internal control mode). The arc extinction process is simulated by opening the breaker device when the current passes through 0 (first current zero crossing following the transition of the MATALAB supplement Simulink control input from 1 to 0 
IV. CONCLUSION
The presented method and simulation enables fast and efficient process solving that is important for relay protection and automatic control (e.g. auto-reconnection and re closing to the electrical networks). Calculation and simulation can successfully replace standard tests on power transformers which can turn out to be expensive and unpredictable.
The phenomenon and assess the value of the voltage and frequency that arise during the three-phase inclusion [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] can be analysed successfully by using the experience in simulation of single-phase equivalent circuits related to the activation of the reactor.
The inclusion of three-phase grounded reactor to the secondary transformer is discussed in the work, because unsynchronized inclusion phase (a, b, c) resulting in significant surges in excerpts secondary. Factors that characterize transients reaches the value k = 2.61.
To determine the voltage waveforms on inductive load was used during adapted part of the package MATLAB, all waveforms are shown on the graphs, and indicate the crossing processes which may affect the functioning and cause significant damage to the transformer.
Therefore, according to the described method, the values and the time course can be estimated before measuring the overvoltage on the ignition switch. The diagram shows the commutation process at each time period which occurs.
The application of a computer simulation of dynamic behavior of a power transformer in the software program MATLAB-SIMULINK at transient processes, the validity of a given theoretical model in extreme regimes such as load changes.
